INTRODUCTION
Diabetes mellitus is group of metabolic disorders defined as hyperglycemia due to insufficiency of secretion of insulin, action of insulin or combination of both. It is classified as diabetes mellitus and type 1 and 2. Type 1 diabetes mellitus is caused by destruction of β -cells which lead to absolute deficiency of insulin. Type 2 diabetes is caused by defect in secretion of insulin with insulin resistance [1] [2] [3] . Diabetes mellitus is a serious disease which needs continuous and appropriate medical care, education to patients about self management and support for prevention of acute and chronic complications. The diagnosis of diabetes mellitus requires meeting of criteria including hemoglobin A1c (HbA1c) ≥ 6.5%, fasting plasma glucose ≥ 126 mg/dL (fasting is called as no caloric intake for at least 8 hours), 2-hour plasma glucose ≥ 200 mg/dL during oral glucose tolerance test (OGTT) and random plasma glucose level ≥ 200 mg/dL in patient with symptoms of hyperglycemia [4] [5] [6] .
A disturbance in electrolytes is associated with diabetes mellitus, as some electrolytes plays essential function in intermediary metabolism and cellular function [7, 8] . Electrolyte plays important roles in our body such as maintain homeostasis in the body, protection of cellular function, perfusion of tissues and acid -base balance. Common electrolytes disturbed in diabetes mellitus type includes sodium, potassium, calcium, chloride etc. [9] [10] [11] . Their deficiency is associated with shift of osmotic fluid due to hyperglycemia or total -body deficits due to osmotic diuresis. Hyperkalemia is caused due to increase in plasma tonicity caused by potassium re-distribution from intracellular to extracellular space in diabetes mellitus type 2. Glucose is osmotically active substance, so its osmolarity will increase in hyperglycemic states, leading to movement of water out of the cells. Uncontrolled diabetes mellitus can also enhance hypovolemic hyponatremia because of osmotic diuresis [12, 13] .
The main objective of our study is to evaluate basic electrolytes (sodium, potassium and chloride) in patients with diabetes mellitus type 2.
MATERIAL AND METHODS
It was a prospective study, conducted at Department of Pathology, Indus Medical College Hospital, Tando Muhammad Khan. It was performed between the periods of January 2018 to March 2018. This study included 140 known diabetic patients and 150 normal healthy individuals. Patients included in this study were aged between 40 years to 70 years, known case of diabetes mellitus. Patients with metabolic syndrome, thyroid dysfunction, diabetic complications and other co-morbid were excluded from the study. Control group included normal healthy individuals with normal glycemic control and no co-morbid. Patients were divided into two groups. Group A contains known cases of diabetic mellitus type 2. Group B contains normal healthy individuals. Blood samples from all patients were collected in two tubes. One sample from each patient was collected in tube containing EDTA for evaluation of HbA1c and other sample was collected in Gel tube for evaluation of electrolytes. HbA1c level was analyzed using latex enhanced immune turbidimetric assay. Serum electrolytes were analyzed using electrolyte analyzer. All data were collected and analyzed in SPSS 21.0. P -value of < 0.05 was considered statistically significant.
RESULTS
A total of 290 patients were selected for the study and were divided into two groups. Group A contains 140 patients known cases of diabetes mellitus type 2 and Group B contains 150 normal healthy individuals. Male to female ratio was high in both groups. In diabetic group 91 were male and 49 were female (1.85:1), while in control group 113 were male and 37 were female (3.05:1) ( Table 1 , Fig. 1 and 2 ).
Hemoglobin A1C (HbA1c) was measured in all patients. In diabetic group, mean HbA1c (%) was 9.98 ± 1.03, while in control group it was 5.41 ± 0.32 (Table 2, Fig. 3 ). There was statistically significant difference in HbA1c in both groups (p < 0.001) ( Table 4) . Electrolytes (Na, K, Cl) were also measured in all patients. Sodium (Na) (mmol/L) in diabetic group was 131.2 ± 1.94, while in control group it was 138.4 ± 1.21 (Table 3, Fig. 3 ). There was statistically significant difference of sodium in both groups (p = 0.02) ( Table 4) . Potassium (K) (mmol/L) in diabetic group was 4.1 ± 0.49, while in control group it was 3.8 ± 0.21 (Table 3, Fig. 3) . There was no statistically significant difference between two groups (p=0.96) ( Table 4) . Chloride (Cl) (mmol/L) in diabetic group was 109 ± 3.87, while in control group it was 108 ± 1.04 (Table 3, Fig. 3) . The difference was not statistically significant (p = 1.04) ( Table 4) . Table 1 . Gender Distribution in Both Groups (n = 290). Fig. (1) . Gender Distribution in Diabetic Group (n = 140). Fig. (2) . Gender Distribution Control Group (n = 150). Table 3 . Electrolyte (Na, K, Cl) Status in Diabetic and Control Groups (n = 290).
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HbA1c and Electrolytes (Na, K, Cl) in Diabetic and Control Groups. 
DISCUSSION
Glucose and serum electrolytes have multi-factorial relationship. Diabetes mellitus has increase in frequency of electrolyte abnormalities. Hyperglycemia has effect on many electrolytes, leading to their abnormalities [3, 12] . Hyperglycemia enhances serum osmolality, causing movement of water out of the cells and ultimately decline in serum sodium levels by dilution. Uncontrolled diabetes mellitus is also responsible for inducing hypovolemichyponatremia due to osmotic dieresis [14] [15] [16] . Loss of both water and solutes is caused by osmotic dieresis. Resulting changes in serum osmolarity and serum sodium concentration has strong relationship between water and solutes [17] . Hypernatremia is also a possible event presenting in patients with diabetes mellitus. It is caused by hypotonic fluid loss in urine due to osmotic diuretic effect of glycosuria [17, 18] . Hypokalemia is caused by movement of potassium from extracellular to intracellular space; may occur after insulin administration, correction of hypertonicity or β 2 -adrenergic stimulation. Hyperkalemia may be presented due to shifting of potassium from intracellular to extracellular space caused by deficiency of insulin or hypertonicity, or renal impairment [11, 19] .
In our study, we found that patients with diabetes mellitus type 2 had hyponatremia with statistically significant difference between diabetic and control groups. However, there was no statistically significant difference in potassium (K) and chloride (Cl) levels. Ogunleye, et al. performed a study in 2016. His study showed that diabetic patients had reduced levels of sodium, potassium, chloride, calcium, magnesium, phosphorous and sulphur as compared to non-diabetic patients. Loss of these electrolytes might occur due to decrease absorption and/or increased excretion of these electrolytes in urine, leading to deficiency or marginal states of elements in diabetic patients [7, 20] . Dasgupta, et al. found in his study that hypomagnesemia was associated with poor glycemic control and increased frequency of diabetic retinopathy and diabetic foot [21] . Datchinamoorthi, et al. showed that diabetic patients were more prone to hyperkalemia and elevated levels of chloride [12] .
Our study showed some different picture of electrolyte status in diabetic patients as compared to other studies, suggesting the multi-factorial and variable scenario of electrolyte disturbances in diabetic patients.
CONCLUSION
Electrolytes imbalance has increase incidence in diabetic patients due to its diverse and multi-dimensional pathophysiology. Evaluation of electrolytes is very important in diabetic patients to manage these abnormalities at proper time and to prevent hazardous complications.
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